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Aspects of Reconstruction 


Whilst destruction is in the “air,” many of 
us in the foundry industry are turning our 
thoughts to reconstruction. On the termination 
of hostilities, or even before, there is certain 
to be a heavy demand for all types of building 
material. First, the merchants’ stocks will have 
to be replenished with standard lines, followed 
by the requirements for the rebuilding of flats, 
offices and large public buildings. The light- 
castings industry as a whole is well organised, 
both commercially and technically, rapidly to 
supply the necessary articles, but many sections 
of it are still badly housed. Quite often the 
roofs are too low, this almost traditional mistake 
having been perpetrated until the last few years. 
Indeed, one of the last plants to be rebuilt 
showed this defect. 

Wisdom will have to be shown by both em- 
ployers and trade unions to form a new basis 
for the conduct of the industry, as present con- 
ditions are so restrictive that mechanical progress 
is being hampered on the one hand, whilst com- 
petition from non-foundry products is intensi- 
fying. A well-devised solution would ameliorate 
working conditions and increase employment. 
Conditions have been too easy of regulation, 
embracing as they do an agreed piece-work 
price, upon which is based an agreed and con- 
trolled selling price. No system could be better 
under monopolistic conditions, but for many 
sections of the light-castings trade there is now 
no monopoly. Asbestos and steel pressings are 
formidable competitors. 

The war, consequent upon black-out condi- 
tions, has focused attention upon another form 
of reconstruction, that is the provision of 
properly-heated, well-lit and adequately venti- 
lated workshops under all sorts of climatic con- 
ditions. We suggest, then, that whilst the 
foundry industry is playing its part in the recon- 
struction of destroyed buildings it should con- 
currently rebuild its own shops where necessary. 

The position of the small country jobbing 
shop must have special attention after the war, 


as these foundries are the veritable home of 
craftsmanship. Ford has recognised the utility 
of small ancillary one-man businesses, and has 
taken steps to ensure their preservation and 
prosperity. Under modern conditions, there is 
no need for these to be housed under railway 
arches and in  semi-derelict “barns.” As 
models, one can turn to the small factories 
housed in such centres as Welwyn Garden 
City, Letchworth, and various trading estates. 
Instead of competing in the open market, such 
concerns should be fed in the main by the 
larger foundries with orders for castings which 
are misfits for the standard lines of production. 
Here, too, should be housed the schools for 
training apprentices. The conduct would be 
vested in a salaried manager in much the same 
way that “trust houses” inns are conducted. 
Efficient management should result in such 
ancillary works being self-supporting if not 
profit-making, but the main considerations are 
the retention of true craftsmanship, and the 
freeing of these tiny shops from the stress of 
a competitive existence. To ensure this, the 
making of pattern-plates might be transferred 
from the main works to the country _Shops, 
where time permits. The weak link in this 
system is the inability to train youngsters to 
tackle the largest type of jobs, so as to give 
them the necessary confidence to assume con- 
trol of large jobbing shops. 


Another phase of activity needing reconstruc- 
tion is that whilst some of the largest groups 
within the industry have organised large and 
efficient research laboratories, others content 
themselves with the minimum of facilities for 
applying the results established by extra-mural 
sources. This action is adequate for medium- 
sized concerns, but we do expect the large groups 
to install their own central research laboratories. 

In the matter of employers’ associations, there 
is need for a thorough reorganisation based on 
the elimination of the duplication which now 
exists. Just as no workman is called upon to 
join two trade unions, neither should any 
foundry be asked to subscribe to two or more 
employers’ associations having parallel aims 
and objects. Rather should the overriding 
organisation be made up of representatives of 
existing regional and trade associations. 

Another suggested reconstruction in an 
entirely different field relates to the Interna- 
tional Committee of Foundry Technical 
Associations. It should be stressed that what 
follows represents our personal views, and in 
no way reflects the official or unofficial policy 
of the Institute of British Foundrymen. This 
committee should in future confine its atten- 
tions solely to technical co-operation by co- 
ordinating methods of testing, the production 
of dictionaries and the like. In place of the 
international conferences, we suggest adoption of 
the system (so successfully pursued by the Iron 
and Steel Institute and other learned bodies) 
which consists of holding, roughly biennially, an 
autumn meeting in a foreign country. The 
Institute of British Foundrymen has both the 
necessary standing internationally and _ the 
requisite experience within its staff to under- 
take such ventures with every assurance of a 
successful outcome. In a way, we are sorry to 
recommend this new procedure, as we were 
among the pioneers of international collabora- 
tion between foundrymen. 
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Rents and Mortgages 
ALTERATIONS IN LAW 


Before the war there were certain remedies 
Open to an individual without recourse to the 
courts (e.g., levying of distress; taking possession 
of property, etc.). Now, by the Courts 
(Emergency Powers) Act, 1939, leave of the 
court must first be obtained for such remedies 
to be exercised. Furthermore, even where a 
court order has been obtained, similar leave 
of the court. must be obtained before any judg- 
ment can be enforced. The Courts (Emergency 
Powers) Act, 1940, recently become law, now 
amends certain provisions of the 1939 Act, all 
matters being unrelated to each other, so that 
they are explained under separate heads. 


Rent and Mortgage Interest 

One alteration concerns court powers in cases 
of non-payment of rent or mortgage interest, 
and has arisen by reason of the practice of some 
courts where leave to proceed has been given 
but the order has been suspended conditionally, 
not only on the tenant or mortgager paying the 
amount due at the date of the hearing, but also 
on the payment of any future rent or mortgage 
payments as they become due. The 1940 Act 
now makes clear that a court cannot legally 
make a condition that subsequent payments 
are to be met, failing which the lessor or 
mortgagee can proceed to execution, etc. The 
case must be decided on the default at the 
time of the hearing, that is, as regards any 
default in payment which may subsequently 
occur, another application must be made and 
adjudication given on the position of the 
defendant at that date, the scheme of the Act 
being that there may be deterioration in the 
financial position of the defendant since the 
hearing of the first application. 


Forfeiture of Leases 
It might be useful to note that, although 
according to the circumstances of the lease, 
forfeiture would follow default in payment of 
rent, such forfeiture will not follow where leave 
to proceed is refused or given and suspended, 
subject to certain obligations upon the tenant, 
provided in the last-named case that the tenant 

fulfils the conditions of the order. 


Debts, Rents, Interest and Possession 

Leave to proceed in respect of all matters 
covered by the 1939 Act cannot be withheld, 
unless the court is satisfied that the reason why 
the relevant commitment has not been met is 
through circumstances attributable to the war. 
The new Act makes clear that, in appraising 
any case, all other liabilities of the person con- 
cerned can be taken into consideration, and 
not necessarily only the particular amount under 
review. As an example, suppose a separate 
debt of £50 and ability to meet this debt is 
shown; before giving leave, the court must take 
into consideration other liabilities and obliga- 
tions of the defendant. 


Special Law: Service Men 

The new Act introduces special law, as re- 
gards questions between mortgagees and 
mortgagers, where the mortgager is serving in 
the Armed Forces (the Home Guard is not 
included in this term, as they are mostly 
occupied in civil life). | Ordinarily, in cases 
where there is no appearance, the court cannot 
very well refuse leave to appeal, as no proof 
of being hit by the war is before the court. 
The 1940 Act now recognises that a Service 
man may be under special difficulties as regards 
appearing. Broadly, under this Act, the court 
can assume, if a mortgager does not appear, 
that he is a Service man, the onus being upon 
the mortgagee to prove otherwise, and contrari- 
wise to ordinary law (1939 Act) the onus is on 
the mortgagee to prove ability to pay and not 
on the mortgager to prove inability to pay. 
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Diffusion of Carbon in 


Austenite 


We append the summary of a Paper on 
“Rate of Diffusion of Carbon in Austenite 
in Plain Carbon, in Nickel and in Man- 
ganese Steels,” presented recently by CyYRIL 
WELLs and RoBERT F. MEAL to the American 
Institute of Mining and Metallurgical Engineers. 
It should be noted that the diffusion coefficient 
is designated by D. This represents the amount 
of substance in grammes diffusing in one second 
across an area of 1 sq. cm. through a unit con- 
centration gradient. D has dimensions of length 
squared divided by time (/rt"'). R is the gas 
constant, T the absolute temperature and Q the 
activation of heat diffusion. Dy*e is the diffusion 


coefficient of carbon in gamma iron. 


Summary 


(1) Concentration-penetration curves for the 
diffusion of carbon in gamma iron have been 
determined, by diffusing carbon from high- 
carbon into low-carbon alloys and by subsequent 
chemical analysis of layers, which upon calcu- 
lation yield diffusion coefficients. The diffusion 
coefficient D has been determined in a tempera- 
ture range of 750 to 1,250 deg. C. and in a 
concentration range of 0.1 to 1.0 weight per 
cent. carbon. At 0.7 weight per cent. carbon 
the D value is accurate within +5 per cent. 
and at 0.1 and 1.0 weight per cent. carbon 
within + 10 per cent. 


(2) From the variation of D with tempera- 
ture the activation heat of diffusion, QO, has 
been determined graphically. At 0.7 weight per 
cent. carbon Q is 32,000 + 500 per grm.-atomic 
weight; at 0.1 and 1.0 weight per cent. carbon 
O has the same value, but the error is + 1,000 
cals. These values are in accord with the 
Dushman-Langmuir equation. 


(3) For the range from 0.1 to 1.0 weight per 
cent. carbon, the diffusion equation is: — 


— 0.12 + 0.07-e-~ ar 


This is an average equation which does not give 
the variation in D with concentration. At 0.7 
weight per cent. carbon the constants are more 
precise : — 


DyFe _ 0.12 +. 0.03 -e-— 


(4) The rate of diffusion increases with in- 
creasing carbon concentration by approximately 
80 per cent. between 0.1 and 1.0 weight per 
cent. carbon. This increase is approximately 
independent of temperature. D values in a 
temperature range between 750 and 1,250 deg. 
C. and a composition range of 0.1 to 1.0 weight 
per cent. carbon can be calculated within + 10 
per cent. from the empirical equation, 


(0,07 + 0.06 x per cent.C) 


(5) The rate of diffusion does not vary with 
grain size in the range of A.S.T.M. No. — 3 to 
A.S.T.M. No. 8, within the experimental error 
given. 


(6) The rate of diffusion does not vary with 
impurities ordinarily present in commercial 
steels, within the experimental error given; no 
effect upon D obtains when oxygen is as high 
as 0.19 weight per cent. 


(7) Manganese and nickel, up to 20 weight 
per cent., increase the rate of diffusion, but this 
increase is inappreciable for the amounts of 
these elements ordinarily present in heat-treat- 
ing or carburising steels. 


(8) The significance of these results for the 
study of the carburising process and for study 
of the formation of pearlite from austenite is 
discussed. 
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Random Shots 


Events move so fast these days that it is hard 
to keep abreast of affairs, and many a soldier’s 
sweetheart is beginning to feel piqued at the 
suspicion that she has been busy all through 
the summer knitting winter comforts to keep 
her boy’s fingers and toes free from the frost- 
bite he is likely to contract out in Egypt! 

* * * 

A letter written by a prisoner of war in 
Germany recently arrived in this country quite 
untouched by the German censor, who no 
doubt felt that he could not let such a good 
opportunity slip by to “get over” an unsoli- 
cited bit of propaganda. The letter went 
something like this: Dear Mother,—You will 
be pleased to hear that I am safe and well in 
this prisoners-of-war camp here in Germany. 
The treatment I am getting leaves nothing to 
be desired. The commandant of the camp is a 
marvellous fellow who does everything he can 
to make us comfortable and happy. The food 
is good and conditions generally are excellent. 
I wish you would make this known to all our 
friends and, moreover, I wish you would tell it 
to the Press, the Army, the Navy, the R.A.F., 
and the Marines. 


* * * 


That story is reminiscent of the one that 
used to be told against Russia. An American 
journalist visiting that country knew that any 
adverse criticism would be blue-pencilled, and 
he arranged with his chief that if conditions 
were good he would write in blue ink, and if 
bad in red ink. His first letter ran in this 
strain: “I have been well received in Moscow 
and am pleased with all I have seen in Soviet 
Russia. My hotel is scrupulously clean, and 
there is a plentiful supply of clean linen and 
soap. The food everywhere is good, cheap and 
lots of it. I can buy almost anything I ask 
for in the shops. In fact, the only thing I 
have not been able to procure is red ink.” 


* * * 


Foundrymen have long been famous for the 
ingenuity they display in overcoming difficulties 
in tricky work. A good story going the rounds 
after the Institute of British FFoundrymen 
Council meeting last week-end shows that this 
ingenuity is not confined to the shop. It fol- 
lowed one member home to his bedroom, where 
he devised and carried out an astonishing booby 
trap for possible incendiary bombs. First of 
all he suspended a sort of spring mattress 
under the roof, in a slightly tilted position. 
At the lower end he fixed up a trough of sand. 
Having tested with weights that they would 
bounce off the mattress into the trough, he 
proceeded to invite all his pals round to admire 
the contraption. They were so well received 
and sent away so replete with cakes and ale 
that to have openly jeered at it would have 
been an act of gross discourtesy. The sequel 
to the story came when an incendiary bomb 
eventually did drop on to the mattress, whence 
it bounced obediently into the trough of sand, 
thereby being rendered harmless. The laugh 
was most certainly on the Doubting Thomases, 
who had kept their derisive comments to them- 
selves. 

* * * 

The first odorous film, the invention of two 
Swiss scientists, was given its premiére in the 
Swiss Pavilion of the New York World Fair. 
This is not to be confused with a far more 
pungent variety, which, of course, is no new 
invention. “* MARKSMAN.” 


Mr. S. G. SmirTH, an honorary member of the 
Institute of British Foundrymen, has removed from 
Gillingham, Kent, to 56, Greatstone Road, Stret- 
ford, Manchester. 
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Scrap Salvage by Magnetic Separation 


By Wm. E. BOX* 


Much is being done by the Ministry of Supply 
to obtain for foundries as much scrap as pos- 
sible from every conceivable source—from 
farms, houses, refuse plants, engineering work- 
shops, municipal authorities derelict buildings 
and the like, but it is the duty of the iron and 
steel founders themselves to retrieve the scrap 
they have sent away to tips, or which still lies 
embedded in the sand used for moulding. 

A series of tests on representative samples of 
foundry sand dumps has proved that amounts 
between 3 and 8 per cent. of good iron and 
steel in the form of gits, brads, spillings, etc., 
have been thrown away in the past. Moreover, 
this percentage of iron and steel content is but 
slight compared with the results of tests carried 
out on ballast and slag from steelworks. This 
waste, due to laxness, was excusable tu a cer- 
tain extent in peacetime, and it is fortunate that 
such mistakes can now be compensated by treat- 
ing such waste with suitable magnetic-recovery 
machinery. 

If those responsible for such waste in the past 
would only investigate the matter, they would 
discover by a sample tested on site that this 
waste is still going on extensively. It can be 
avoided by treating daily the knock-out sand, 
ballast and all such other materials being sent 
to the tip, and can also be done in such a way 
as to be a commercial proposition apart from 
considerations of duty and the necessity for 
conserving scrap. Moreover, by extracting such 
ferrous material by magnetic separators, other 
advantages are that the sand can be re-used, thus 
reducing the labour for handling and the cost 
of new sand. The sand thus freed from iron 


* Managing Director, Electromagnets, Limited, Birmingham. 


Fic. 2.—IRON RECOVERY FROM THE USE OF MAGNETIC SEPARATION. 


cannot cause damage to such machinery as 
Sandslingers, mills, disintegrators, aerators, 
bucket elevators and patterns, and this results 
in castings of better finish and a reduction in 
“ wasters.” 

The object of this article 1s to describe some 
of the equipments available and how they can 
be effectively applied in foundries and steel- 
works for recovery purposes, whilst also saving 
labour, space and time. It is to-day incumbent 
upon all those responsible for reducing the cost 
of production and increasing the output to give 
consideration to these possible applications, 
whether they be moulders, directors, foremen, 
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draughtsmen, chief engineers, or in charge of 
the daily waste. They should not only talk 
about it, but bring it to their colleagues’ notice, 
for it is a certainty that some way for tackling 
the trouble at the best place will be found to 
the satisfaction of the individual, the benefit of 
the firm, the industry and the nation. 

In order to suggest suitable applications, it is 
necessary to illustrate and describe the various 
types of available equipment as at present de- 
signed and standardised for use in steelworks 
and foundries, and for treating daily and weekly 
the waste going to tips and slag banks, includ- 
ing sweepings from workshops, areas and yards, 
and for treating existing dumps, slag banks and 
made-up areas. 


Plant Available 


Large numbers of magnetic separators have 
been incorporated in modern foundry plants, but 
it is not sufficiently realised that they are avail- 
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Fic. 3.—PLANT DESIGNED FOR IRON RECOVERY FROM FOUNDRY WASTE. 
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able for application to existing plants in various 
forms. A popular type of separator for extract- 
ing ferrous material from dry sand conveyed on 
band conveyors is the “ Boxmag” Rotaflux 
magnetic pulley shown in Fig. 1, which illus- 
trates its design and constructional features. 
These magnetic pulleys are available in a num- 
ber of sizes to suit any capacity and are designed 


Fic. 4.—OvVERBAND TYPE OF MAGNETIC 
SEPARATOR, LARGELY USED IN MECHANISED 
PLANTS. 


to replace existing terminal head pulleys of 
band conveyors. The iron and steel, when in 
the vicinity of the magnetic pulley, is attracted 
to the surface of the band and carried round to 
the back bottom position and automatically 
discharged into a separate shute by the belt 
carrying the ferrous :naterial outside the mag- 
netic zone. 

The chief features of this magnetic pulley are 
that it does not take up extra space, and 
although it is totally enclosed, facilities are 
arranged for inspection and test by the provi- 
sion of inspection doors in the end flanges. 
Moreover, the coils can be replaced without dis- 
mantling the head pulley and the highest pos- 
sible efficiency of extraction is ensured by the 
fact that the material is made to pass through 
a multiple number of magnetic zones of con- 
sistent strength stretching across the whole effec- 


Fic. 5.—Type OF SEPARATOR IN WHICH THE 
MAGNETIC UNITS ARE STATIONARY. 


tive width and set at right angles to the flow 
of the material on the band. The larger pulleys 
are fitted with covers made in quadrant form 
for ease of replacement. The leads from the 
coils to the current collector are carried through 
the insulated bored shaft and the collector gear 
is totally enclosed and dust-proof, whilst one 
end of the shaft is extended and key-wayed for 
driving purposes. 
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Fig. 2 shows the result of operating a small 
“ Boxmag ” magnetic pulley in conjunction with 
an inclined band conveyor delivering knock-out 
sand into a rotary mill. The recovery of brads, 
many of which can be re-used, is remarkable. 
Fig. 3 shows a Rotaflux magnetic pulley fitted 
to a short band conveyor for separating the 
ferrous material from outgoing foundry waste, 
such as knock-out sand, floor sweepings and 
general rubbish. This type of equipment can 
be placed in a fixed position, or made port- 
able or semi-portable (in the plant illustrated 
the equipment is in a fixed position). The waste 
material is shovel-fed into a hopper fitted with 
a limiting grid, and thence is conveyed by the 
band over the magnetic pulley, which auto- 
matically extracts and discharges the ferrous 
material down the back shute. The object of 
the elevator and storage bunker is to save waste 
of labour and time for loading the vehicle when 
taking the treated waste to the tip. Users con- 
firm that all costs, including the separator, 
elevator and bunker for this type of equipment, 
were fully recovered in less than eighteen 
months based on a value of scrap much lower 
than the present rate. 


Overband Separators 


Another type of separator, known as the 
“Overband,” is extensively used in foundries, 
and is illustrated by Fig. 4. This machine is 
satisfactory for treating hot, steam-laden and 
damp or tempered sands. It consists of a 
stationary magnet suspended on a suitable frame- 
work above the main conveyor band on which 
the material is passing. A motor-driven cross belt 
encompassing the magnet, operating over two 
idler pulleys, travels at right angles to the direc- 
tion of the main conveyor. When the ferrous 
material enters the magnetic zone it is upwardly 
attracted to the surface of the cross band, which 
is fitted with a number of magnetic feelers. They 
become magnetised when in this zone, carry 
the extracted material to the side of the main 
conveyor, and automatically discharge it into 
a separate shute provided for its reception. It 
will be appreciated that this type of separator 
is particularly suitable for handling material 
which is moisture-laden and liable to stick to 
conveyor bands or drums. The iron extracted 
is exceptionally clean. Application of the 
equipment is limited, however, to materials on 
bands where the depth of feed can be controlled 
up to a maximum of 4 in. 


Non-Rotating Magnet Type Separators 


Another type of  Stataflux magnetic 
separator is in the form of a drum as 
illustrated in Fig. 5, but these should 


not be confused with magnetic pulleys pre- 
viously described having rotating fields suit- 
able for use in conjunction with belt conveyors. 
The magnet units on all drums do not rotate, 
and are generally of the half-circle shape held 
in a stationary position and around which a 
ribbed drum revolves. They are arranged to 
be fed by means of stationary or jig shaker 
shutes, and in some cases are supplied as fixed 
or portable equipments, or fitted complete with 
hopper and the means for regulating the feed. 

It will be appreciated that the drum is 
mounted on bushed or ball bearings for driving 
purpose; the material is delivered at the top, 
and any ferrous material when in the vicinity of 
the field becomes magnetised, attracted to the 
surface and diverted by the rib action at the 
back bottom position, where it is automatically 
discharged into a shute. This tvpe of separator 
is also used extensively in non-ferrous foundries 
and refineries for extracting ferrous material 
from scrap and swarf. such as aluminium, gun- 
metal, brass and the like. 

A reconditioning plant, incorporating a special 
dual Stataflux drum for treating knock-out sand 
and the like, is shown in Fig. 6. In this case 
the drum is magnetised front and back, but a 
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neutral discharge zone exists at the bottom posi- 
tion, into which the extracted ferrous material 
is automatically discharged, separated from the 
fine sand salvaged for its value and the oversize 
material which is of no further value. 

A jig shaker screen delivers the oversize 
material on to the front of the drum, whereas 
the screened sand is delivered at the back of 


| 


Fic. 6.—PLANT DESIGNED FOR TREATMENT 
OF KNOCK-OUT SAND. 


the drum, where it passes through a strong 
magnetic zone. The small pieces of iron ex- 
tracted from the screened sand are carried 
forward by the ribbed drum, and together with 
the large iron recovered from the oversize 
material are released in the neutral zone. This 
plant automatically recovers all small and large 
ferrous content, and at the same time screens 
out usable sand in one operation. 

Fig. 7 gives a further example of a small 
drum-type separator fitted with a feeding 
arrangement combining a sifter. The sifter is 
driven by an out-of-balance electric motor, and 
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Fic. 7.—COMBINATION 
FouNDRY SAND. 


is mounted on Silentblocs. This equipment is 
quite suitable for the treatment of rolling-mill 
scale, engineering shop waste, etc., and operates 
otherwise in the same way as other drums pre- 
viously described. It is very useful in small 
jobbing foundries, where small quantities have 
to be screened, and it is desirable to have a 
portable machine for use in various parts of 
the foundry. 
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Castings 
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(Continued from page 258.) 


Effect of Pouring Temperature 

Fig. 24 illustrates the effect of pouring tem- 
perature. A core-sand and a green-sand mould 
were poured at each of the indicated tempera- 
tures. All of the castings were from the same 
ladle. The temperatures were determined with 
an optical pyrometer. The metal composition 
was:—C, 3.05; Si, 1.86; Mn, 0.81; S, 0.085; and 
P, 0.21 per cent. 

Fig. 25 also shows the effect of pouring tem- 
perature. A high-strength (bottom row) and a 
low-strength (top row) sand mould was poured 
at each of the temperatures indicated. All of 
the castings were from the same ladle. The 
metal composition was:—C, 3.17; Si, 1.34; Mn, 
0.71; S, 0.075; and P, 0.11 per cent. The re- 
sults of Figs. 24 and 25 show that the influence 
of mould material on shrinkage is not confined 


Fic. 24.—EFFECT OF POURING TEMPERATURE. 


to a limited temperature range. Lowering the 
pouring temperature from 1,455 to 1,370 deg. C. 
appears to deepen the pipe and decrease its 
diameter. The apparent reproducibility of the 
defects in the low-temperature castings of both 
illustrations is of interest. These defects have 
more the appearance of gas holes than of shrink 
cavities. 

Fig. 26 shows castings poured in synthetic 
sand, natural sand and core sand. These test 
castings were poured in a Wisconsin foundry 
which was having trouble with shrinkage in a 
moderately heavy job moulded in green sand. 
The difficulty was overcome by casting in 
dry-sand moulds. Some experiments were 
performed in this foundry using these 
castings, which are 3-in. cylinders, as 
test specimens. The metal composition 


was approximately:—C, 3.00; Si, 1.90; Mn, 
0.80; S, 0.10; and P, 0.20 per cent. The pour- 
ing temperature was 1,287 deg. C. The casting 
marked “syn” was a synthetic sand. On this 
photograph, “P” refers to permeability, “M” 
to moisture, and “S” to green compressive 


strength. 
Experiments with Steel Castings 


A number of experiments were performed to 
extend the investigation to steel castings. The 
results are shown in Figs. 27 to 30. The cast- 
ings were poured in the foundry of the Clark 
Equipment Company, Buchanan, Michigan. The 
steel castings were in the form of a ball of 
4-in. dia. with a 2}-in. riser. Gating was at the 
parting line. Pouring temperatures were in the 
range 1,593 to 1,620 deg. C. 


Fig. 27 shows some steel castings poured in 
core and green sands. The green sand was a 
synthetic sand prepared by mulling silica sand, 
bentonite, cereal and oil. As ordinarily used, it 
shows a permeability in excess of 200, and a 
green compressive strength of 6.5 lbs. per sq. in. 
at 3 per cent. moisture. Casting No. 3 (at the 
right) was poured in the same sand as casting 
No. 2, except that the strength was raised from 
4.1 to 8.7 Ibs. per sq. in. by increasing the 
amount of bentonite. The composition of the 
steel was:—C, 0.25 to 0.35; Si, 0.40 to 0.50; Mn, 
0.65 to 0.80; S, 0.04; and P, 0.04 per cent. 


Effect of Mould Hardness 


Fig. 28 shows the results of an experiment 
performed to determine the effect of variations 
in mould hardness. The composition of the 
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steel was the same as for Fig. 27. Fig. 29 shows 
the effect of moisture on shrinkage in steel. The 
moisture contents are the usable extremes for 
the sand. The steel used in pouring these cast- 
ings was a manganese-vanadium steel (Mn, 1.50 
to 1.65 per cent.; V, 0.10 to 0.20 per cent.). 


Effect of Type of Clay Bond 
Fig. 30 shows the effect of changing type of 
clay bond. The casting marked “ Wing” was 
poured in a sand prepared by mulling the clay- 
containing sand with silica sand. The second 
casting was poured in the synthetic sand 
described under Fig. 28. The effect of the lower 
moisture and difference in clay is small. Steel 

composition is the same as for Fig. 29. 


DISCUSSION OF RESULTS 
Solidification Rate Experiments 


While conducting these experiments, it seemed 
possible that cooling or solidification rate was 
partly responsible for the differences observed. 
Fig. 31 shows a sectional view of the mould 
used for determining the relative rate of solidi- 
fication in green and core sands. Cylindrical 
castings of 23-in. dia. and 10 in. long were 
poured with grey iron through a common gate 
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as shown in the diagram. After solidification 
was partly completed, the two copes, which were 
of the different sands, were lifted at the same 
time, and the liquid metal allowed to drain or 
“bleed” from the cylinders. 

A number of these experiments were per- 
formed. In most cases, the shell of solidified 
metal was approximately the same thickness in 
the two cylinders. Figs. 32 and 33 show cross- 
sections of the extreme cases obtained. These 
experiments were confined to comparisons of 
green-sand and core-sand moulds. The results 
led to the conclusion that solidification occurred 
at approximately the same rate in the two copes, 
and that the difference was too small to pro- 
vide an explanation for the marked difference 
in piping in castings made in green sand and 
core sand. 
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Influence of Mould Materials on Solidification 

As an additional check on the influence of 
cooling rate, a number of moulds were poured 
with thermocouples, as illustrated in Fig. 34. 
The mould for these castings was made up of 
two sands. In Fig. 34 casting number 1 was 
rammed up in a sand containing 2 per cent. ben- 
tonite. Casting 2 was made in the same base 
sand as casting 1 without the bentonite addi- 
tion. Chromel-alumel couples were inserted in 
the walls of the mould as shown in Fig. 34. 
The section size at the point of insertion of the 
thermocouples was 2} in. by 4 in. by 44 in. 
The castings were poured through the common 
gate. The pouring temperature was 1,354 
deg. C. 

The curves marked “ bentonite ” and “ no ben- 


Fic, 26.—SYNTHETIC SAND COMPARED WITH 
NATURAL AND CORE SANDS. 


IN STEEL. 


Fic. 32.—Cross-SECTIONS OF CYLINDERS 
FROM MOULD oF Fic. 31 


tonite ” in Fig. 35 were obtained from the cast- 
ings of Fig. 34. The two upper curves were 
from castings poured in No. 3 Albany sand 
with moisture contents as indicated. The higher 
temperatures of the moisture curves are to some 
extent a result of the positions of the couples 
in the mould. In the moisture experiment, the 
couple-leads were insulated with fused quartz 
tubes and inserted farther into the mould cavity. 
Temperature readings were taken as soon as 
possible (4 or 5 secs.) after pouring. In the 
case of each pair of castings poured in this 
manner, the shrinkage differences observed were 
in agreement with the previous experiments de- 
scribed under Figs. 1 to 31. 
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Micro-Examination Results 

Sections from various positions in the heavy 
castings have been examined under the micro- 
scope to determine the presence of any influence 
on microstructure of such factors as coal dust, 
moisture and clay contents. At the present time, 
no correlation between microstructure and 
shrinkage or piping tendency has been detected 
in the heavy sections. Unless shrinkage differ- 
ences can be attributed to very small changes 
in pearlite fineness, or graphite size and distri- 
bution, it must be concluded that changes in 
the character of the metal under the influences 


Fic. 27.—INFLUENCE OF SAND ON SHRINKAGE 
IN STEEL. 


Fic. 30.—EFFECT OF TYPE OF CLAY BOND. 


Fic. 33.—Cross-SECTIONS OF CYLINDERS 
FROM MOULD oF Fic. 31. 


of the mould are not responsible for the differ- 
ences in shrinkage. 

In the original experiment of Fig. 1, irons of 
varying degree of abnormality were poured in 
the open moulds of the three sands described. 
No marked effect of the mould on graphite dis- 
tribution or the character of the matrix could 
be detected in the 1.2-in. dia. round section in 
either the normal or abnormal irons. Small 
wedge chill specimens, poured in the three sands, 
showed less chill in the ignited moulds, but this 
effect could not be found in the 1.2-in. dia. 
round section. The amount of pipe in the bars, 
or the effect of sand on the piping tendency, was 
not appreciably influenced by changing the iron 
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from normal to abnormal by holding in the 
furnace and superheating. It should be noted 
that these conclusions regarding the effect of 
sand on the microstructure of the 1.2-in. dia. 
section apply only to castings made in open 
moulds. 


Theory Advanced 

Carmody* has called attention to the elimina- 
tion of shrinkage defects by expansion of cores 
in the moulds. The apparent absence of any 
appreciable temperature effect or influence on 
microstructure suggests that the differences in 
the case of the various green sands can be ex- 
plained as a result of expansion or contraction 
of mould material. During solidification, grey 
iron passes through a highly plastic state. It 
would appear that the solid metal in a partially 
solidified casting behaves as a plastic membrane 
which follows any movement of the mould wall 
occurring as a result of the action of high tem- 
perature and ferro-static pressure on the sand. 


Fic. 28.—EFFECT OF MOULD HARDNESS ON 
SHRINKAGE IN STEEL CASTINGS. 


Fic. 31—MovuLp FOR DETERMINING RATES 
OF SOLIDIFICATION IN CORE AND GREEN 
SANDS. 


Fic. 34.—ARRANGEMENT OF THERMOCOUPLES 
FOR DETERMINING INFLUENCE OF SAND 
ON COOLING RATE. 


The resulting volume changes are fed by molten 
metal from the riser. In the absence of liquid 
iron in a riser, shrink cavities are formed, or 
sinking of the cope face of the casting occurs. 
Attempts have been made to measure the 
movement of mould walls under ferro-static 
pressure using an indicating device attached to 
the mould-metal interface. A number of curves 
have been obtained which show an expansion 
of the core sand and a contraction of the green 
sand occurring after pouring has ceased. These 


(Continued on next page.) 


E. J., “Preventing Shrinks and Blowholes,” 


* Carmody, 
“Foundry,” o. 66, no. 11, November, 1938, pp. 32, 33, 84, 87. 
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Work of the Technical Colleges 


Mr. MacCOLL’S PRESIDENTIAL ADDRESS 


The West Riding of Yorkshire Branch of the 
Institute of British Foundrymen opened the new 
session on October 12, when the Branch-Presi- 
dent (Mr. H. A. MacColl, B.Sc., formerly of 
Bradford Technical College and now of the 
County Technical College at Wednesbury, Staffs) 
entertained the members to high tea and subse- 
quently gave his presidential address. 


Presidential Address 

Looking back over a year of war MR. 
MacCo.t felt the Branch could congratulate 
itself on maintaining a normal programme with 
attendances up to the average. The question of 
a successful session turned on that of a “ live” 
membership. In the past there had been little 
to complain of in that regard; but time and 
circumstances altered cases, and in the coming 
months there might be some who would be 
tempted to stay away from meetings. Members 
might be working abnormal hours, they might 
be spending a substantial amount of time in the 
Civil Defence service, but he urged that if it 
was necessary to restrict activities in some way, 
then the interest in the Institute should be the 
very last to be sacrificed. One might not blame 
members who felt they could remain at home 
and read the proceedings in THE FouNDRY 
TRADE JOURNAL, but he appealed to all to take 
the broader view and help in the work of the 
Branch and the Institute as a whole. 

The Institute was fighting battles in that it 
was constantly engaged in the struggle to educate 
the engineer—admittedly a very backward child 


—for as was well known the demands of 
modern engineering had led to a tendency on 
the part of some designers to replace castings 
by fabricated parts, and the Technical Com- 
mittee of the Institute was doing a great service 
to all foundrymen by publishing reports show- 
ing what could be done with cast materials. 
Without continued support this work could not 
proceed. 

Turning to current affairs, Mr. MacColl said 
the industry had to face many difficult problems 
at present. It seemed absurd at a time like this 
that there should be any shortage of work in the 
foundry industry, yet only recently he had heard 
of a firm, normally employing several hundred 
moulders, which at present was very short of 
work. Orders, they knew, were being given by 
Government departments, but there did seem 
to be some mishandling in high quarters when 
it came to the question of allocation. It was 
up to Branches of the Institute to urge the 
General Council to make representations in the 
proper quarters to have this position investi- 
gated. 


Pooling Information 


Among technical difficulties arising out of the 
present conditions, Mr. MacColl mentioned the 
problem of phosphorus control. In this matter, 
and technical problems in general, the speaker 
made a plea that in a time like this they should 
all rise above the idea of “trade secrets.” If 
members, in their shop, solved a problem arising 
from temporary shortage of materials or 
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results cannot be reproduced consistently and 
are not reported. 


Change in Dimension and Weight of Test-Pieces 
Table I gives data obtained by measuring 
several groups of the heavy section castings on 
the dimension marked 44 in. in Fig. 8. These 
figures show a correlation between shrinkage 
and casting dimension, and tend to substantiate 
the theory that piping and shrinkage are asso- 
ciated with movement of the mould wall during 
solidification. 


Taste I.—Change of 44-in. Dimension of Fig. 8 with 
Various Degrees of Piping. 


Dimension | Dimension | Dimension 
Figure No. | with small | with medium} with large 
pipe. pipe. pipe. 
In. In. In. 
10 4.47 4.52 4.53 
12 4.45 4.47 4.52 
15 4.44 4.45 4.45 
19 4.45 4.48 4.53 


A similar correlation has been found between 
the weight of the castings and the amount of 
piping. Deeply piped castings are generally 
slightly heavier than castings from the same 
ladle showing less pipe. 


Conclusions 


During this investigation, progress reports 
have been submitted to members of the Foundry 
Sand Research Committee of the Association. 
This material is presented as a Progress Report 
at the suggestion of the Committee. The fol- 
lowing indications are given :— 

(1) Differences in piping, internal shrinks, 


and sinking of the cope face of grey-iron cast- 
ings are correlated with dimensional changes 
of the mould cavity, resulting from expansion 
and contraction of the mould material during 
solidification of the metal. 

(2) High moisture, high green compressive 
strength, soft ramming and unfavourable dis- 
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Fic. 35.—INFLUENCE OF MOULD MATERIAL 
ON COOLING RATE. 


tribution of grain size of the sand tend to 

promote shrinkage defects in grey-iron cast- 

ings. 

(3) The presence of coal dust in green sand 
decreases the amount of piping in risers in 
grey-iron castings. 

(4) Small grey-iron castings made in baked 
oil-sand moulds show no shrinkage defects. 

(5) Small steel castings are less susceptible 
to the influence of the mould than are grey- 
iron castings. 

It should be emphasised that the statement 
regarding the influence of green compressive 
strength on shrinkage applies only to the con- 
ditions prevailing in the experiments as outlined 


in this Report. 


use of unfamiliar products, then it was neces- 
sary to pool knowledge. If every firm had to 
work out its own salvation in these matters, the 
aggregate time spent and material consumed 
could amount to formidable figures; and in his 
personal opinion individuals who suppressed 
such information were definitely hindering the 
national effort. In tackling some of the present- 
day problems, many foundries would find them- 
selves in difficulty through lack of experimental 
and testing facilities, and it was suggested that in 
this connection the many technical institutions 
could be of great service. It was a constant 
source of amazement to the President to find 
that the most deplorable ignorance existed as 
to the nature and scope of the equipment to 
be found in many of the technical colleges. 
On many occasions he had encountered technical 
men who had been literally dumbfounded to 
find that their local technical college possessed 
any modern equipment, being under the im- 
pression that obsolete and very small-scale 
apparatus was all that was provided there. 
This was far from the case, and the value of 
much of the equipment to be found in the 
colleges was paramount at the present time. 


Personnel Training 

Giving an outline of what the colleges were 
doing at the present time to further the war 
effort, Mr. MacColl said their activities could 
be considered under two headings—({a) training 
of personnel and (b) production, testing and 
experimental work. The training schemes fell 
into various categories. First they had train- 
ing for the modern mechanised Army, re- 
quiring skilled tradesmen in all branches of 
engineering and allied trades for erection, main- 
tenance and repair work. In addition, there 
was the highly technical signal section. It was 
manifestly impossible to denude industry to 
satisfy the demand, so the War Office was send- 
ing large numbers of men to the colleges, where 
they were given intensive training for periods 
up to three months in fitting, shop practice, 
welding, sheet metal work, motor mechanics, 
etc., and, in the case of the signallers, general 
electrical and wireless work. 

Secondly, there were schemes under the 
Ministry of Labour to supplement vital indus- 
tries in which labour was at a premium by 
training people from industries not essential 
to the war effort. Many so-called luxury trades 
required considerable manual dexterity, and it 
was found that the possessor of adroit hands 
could be trained in a minimum of time for, 
cay, small and intricate assembly work. In 
districts where conditions warranted, the 
Ministry had arranged a two-month training 
period for the unemployed, subsistence and 
travelling allowances being made to the trainee. 
Thirdly, there were the training schemes run 
with the co-operation of local industry, in which 
regard Mr. MacColl instanced his own experi- 
ence, in which the college instituted intensive 
courses last November in conjunction with 
certain firms in the area. 


Training Systems 

The trainees were drawn from two sources. 
First, existing apprentices and improvers had 
been selected by the works welfare departments 
as being material likely to benefit from addi- 
tional training; and secondly the firms engaged 
labour from the Exchange and sent it direct 
to the college before entering the works. During 
the training period, up to five weeks, the em- 
ployees received the normal wages for the hours 
worked. Originally they had commenced with 
a 44-hr. week, but due to reorganisation the 
week at the moment was one of 39 hours. The 
success of the effort might be judged from the 
fact that after a month or two the principal 
had to change to shift work in order to 
accommodate the numbers. The training was 
entirely specialised, the firms stating specifically 
which trainees were to be trained as capstan 
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hands, which as millers, turners, and so on. 
In welding, the scheme was of great assistance 
to the aircraft industry. They were taking 
raw female labour and sending the girls out with 
the A.I.D. certificate of competency so that on 
entering the works they could go straight on 
the job. The advantage of a scheme in con- 
junction with firms was that the latter had a 
two-fold benefit. They got an employee capable 
of doing useful work at once, and they avoided 
the necessity, if doing their own training, of 
setting aside machines and skilled people for 
instruction purposes—this, of course, being un- 
economic at present. 


Foundry Training 

Foundry training also came under the 
Ministry of Labour scheme. In some areas 
there might be no facilities for such training 
even if desired, and in this connection the 
speaker ventured to be a little critical. The 
engineering industry, he said, had given whole- 
hearted support to technical education by en- 
couraging apprentices to attend classes, allow- 
ing time off during the day, with pay, and by 
giving bonuses on examination results. Also 
many gifts of equipment had been made. The 
same, he was afraid, could not be said of the 
foundry trade in the main. In certain dis- 
tricts, support was given, but in general, little 
or nothing was being done in that direction, so 
that education authorities had not had much 
encouragement to provide facilities for foundry 
instruction, with the result that there was only 
a small number of colleges where foundry 
training, as yet, could be undertaken. 


Precision Work 

Leaving the question of training, there was 
that of production. Members might ask them- 
selves what a college could do in this way. The 
answer was that the colleges were helping in 
one of the key jobs of the effort—namely, the 
manufacture of jigs, tools and gauges. This 
work was fairly general throughout the country 
and was possible because the colleges possessed 
the necessary precision machine tools, and 
more particularly the precision instruments re- 
quired for control, such as the optimeter, the 
projection microscope, toolmaker’s microscope, 
etc. Work was being turned out to limits of 
2/10,000 in., which would indicate the quality. 

In this direction, work was obtained from 
two sources—from direct contact with local in- 
dustry, and from the Ministry of Supply. Such 
work called for all the resources of the college 
equipment. After detailing some of his own 
specialised work of the moment, Mr. MacColl 
mentioned the turning out of test-pieces for 
local firms. Where a great many test-pieces 
had to be made, one often found there was a 
waste of time if all the operations had to be 
carried out on the one machine. That had been 
gone into on a planned basis. The production 
was accomplished in stages—roughing, finish- 
turning, grinding, parting-off, etc. Such a 
system provided admirable work for trainees. 
Raw hands could begin on roughing, those with 
a few weeks’ experience could be given the 
final turning, and the skilled labour was called 
upon only for the final grinding. Tying up 
the production with the training in this manner 
not only saved material, but gave the trainees 
the feeling that they were already contributing 
something to the national effort. 


Testing and Experimental Work 

Finally, there were the testing and experi- 
mental facilities available at the colleges. A 
reminder of the existence of these should hardly 
be necessary, but owing to the ignorance which 
still existed in some minds about the colleges, 
it was possible that in an emergency the last 
lace some people might think of applying to 
or help, yet one of the most likely to be able 
to give it. would be the local technical college. 
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He hoped any members of the foundry industry 
who came “up against it” for test results, or 
would like experimental work carried out, 
would remember that the technical institutions 
of the country were at their disposal: Cost 
was a question which might arise. So far as 
concerned the system operating in his own 
case—and it was probably more or less typical 
—the policy was to undertake the work at the 
price it would cost the customer in his own 
plant—that was to say, the colleges did not aim 
to make a profit from the present conditions, 
but at the same time they did not expect indus- 
trial firms to take undue advantage of the offer. 

Mr. MacColl concluded with an earnest re- 
newal of a former urge to examine once again 
the matter of encouraging the younger men to 
attend foundry technical classes and obtain 
their City and Guilds Certificates. When he 
addressed the Branch on this subject some years 
ago, everybody had been agreed that something 
should be done, but the eventual outcome was 
disappointing. Should they not all ask them- 
selves, “ What am I doing to assure the future 
prosperity of the industry? ” Comparisons were 
invidious, but he must say that if the foundry 
trade all over the country supported technical 
education to the extent he was now experienc- 
ing in the Midlands, the benefit to the industry, 
to the Institute, and to the country would be 
inestimable. He concluded his plea with the 
nation’s popular slogan, “Go To It.” 


Vote of Thanks 

Mr. W. G. THORNTON (Past-President), pro- 
posing thanks to the President for his hospi- 
tality at tea, said Mr. MacColl was an example 
to them all in loyal support to the Branch, even 
since he had left Bradford for a post in the 
Midlands a hundred miles away. He contem- 
plated attending every meeting of the session, 
as he had done under the same conditions last 
winter, in spite of the fact that it would in- 
volve a 200-mile journey every time. That 
was an example of interest which, it was to 
be hoped, would call for a rally on the part of 
them all. 

Mr. JoE SMITH seconded and added his 
tribute to Mr. MacColl’s enthusiasm. 

Mr. R. D. WELFoRD (Past-President), propos- 
ing thanks for the presidential address, re- 
marked that it was somewhat unusual for the 
Institute, but it was essentially topical and was 
a brilliant exposition of the importance of the 
closest possible contact between the industry 
and the technical training institutions. Techni- 
cal education, it must be remembered, was one 
of the primary aims of the Institute itself, and 
Mr. Welford supported the President’s appeal 
for a much greater measure of encouragement 
of the young men to attend the classes avail- 
able. It was astonishing how difficult it was 
to get some of them to realise the value of 
such training to themselves as well as to the 
future of the industry in which they were 
working; it was amazing that some of them 
could not appreciate it, even when their firms 
were prepared to pay their tuition fees. 

MR. J. BLAKISTON, seconding, remarked that 
he had lately had occasion to study the problem 
of foundry labour rather seriously, and he was 
much impressed with the extent to which 
female labour could be utilised in certain direc- 
tions. He had visited foundries where as 
many as 600 women core makers were at work 
and 140 on jobbing work. It was the unani- 
mous opinion among those associated with 
the employment of female labour in this way 
that women could not only take the place of 
men as core makers, but could beat the men 
at it, practically irrespective of size or shape 
of the cores. Another way of meeting the 
labour problem which was worth investiga- 
tion in the industry was disclosed by Henry 
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Reaction Temperatures 
in Desulphurisation 


Since the reactions occurring in desulphurising 
pig-iron in the blast furnace may take place 
already at temperatures at which the reactants 
are still mainly in the solid phase, and since 
little information is available of these reactions 
at the lower temperatures entailed, W. OELSEN 
and H. Maetz have investigated the behaviour 
of a series of oxides, comprising CaO, SrO, 
BaO, MnO, MgO, Cr.O; and SiO., on heating 
with iron sulphide and charcoal. These oxides 
were ground and intimately mixed in various 
proportions, and the mixtures then heated with 
iron sulphide and charcoal to determine the 
loss in weight. The experiments made, which are 
described in a Paper in the “ Archiv fiir Eisen- 
hiittenwesen,” showed that the oxides of the 
alkaline earths react exothermically with iron 
sulphide, a violent reaction being already ob- 
tained at temperatures which are in cases much 
below those required for the rapid reduction 
by charcoal of the iron oxide formed, viz., 900 
to 1,050 deg. Manganous oxide reacts with 
iron sulphide and charcoal to give manganese 
sulphide already in the same temperature range 
of 900 to 1,050 deg., while reaction with 
magnesium oxide occurs only above 1,300 deg. 
Reaction between Cr.O, and iron sulphide and 
charcoal occurs at practically the same tem- 
perature at which the oxide is reduced by 
charcoal alone. Silica in intimate mixture with 
iron sulphide and charcoal reacts at temperatures 
between 1,460 and 1,480 deg., the reaction being 
so violent with the evolution of thick clouds 
of gaseous silicon sulphides that a cusp appears 
on the heating curves similar to a boiling point. 
The authors also studied reactions between the 
alkaline carbonates and carbonates of the alka- 
line earths, as also of the double carbonate 
CaNa.(CO,)., and mixtures of iron sulphide 
and charcoal; to examine the behaviour of 
manganese sulphide in desulphurisation, its re- 
action with soda and also with lime in the 
presence of charcoal was investigated. It was 
found that the calcium silicates CaO.SiO, and 
2CaO.SiO, react with the sulphide and char- 
coal at a much higher temperature than pure 
solid lime. Tricalcium phosphate Ca,(PQ,). re- 
acts violently with iron sulphide and charcoal 
at a temperature between 1,100 and 1,250 deg. 
At the same time the phosphoric acid of the 
phosphates in the admixed iron are also re- 
duced. Sodium pyrophosphate Na.P.0, on 
mixing with iron sulphide and charcoal reacts 
at between 950 and 1,100 deg., with the simul- 
taneous reduction of the phosphoric acid of the 
phosphate. 


Prevention of Welding Burns 


An American company is now marketing a cream, 
known as Ply. No. 8, that furnishes protection 
against burns to welders and cutters. It is applied 
like ordinary cream and rubbed into the skin until 
completely dry. Its ingredients block the ultra- 
violet and infra-red rays which come from the 
flashes during welding operations. 


(Continued from previous column.) 


Ford’s book, where reference was made to the 
use of the labour of blind men and their highly 
valuable sense of touch and their adaptability 
to the assembling of intricate components; also 
men with certain disabilities who were very 
successful at certain processes. War was a 
horrible thing, but it did bring to light many 
unsuspected possibilities in people’s working 
capacity. 

The remainder of the meeting was devoted to 
an informal discussion on “ Wartime Difficul- 
ties,” to which we hope to refer later. 
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Solidification to Large Steel Castings 


By J. A. DUMA and S. W. 


BRINSON, Portsmouth, Va. 


(Continued from page 260.) 


Actual instances, illustrating the application 
of chilling to areas harbouring local adverse 
temperature gradients, are shown in Figs. 15 
and 16. In Fig. 15, numerous V, X, and Y 
joints are evident, some very remote from the 
feed-heads. Using the method of inscribed 
circles for determining the size of hot-spots, 
the diameter of the inscribed circle at the inter- 
section of the X is 1} in. as compared with that 
of 3 in. in the intersecting arm. The hot-spot in 
each of the X joints was eliminated by means 
of four large triangular chills: two 3 in. by 
3 in. by 5 in., and two 2 in. by 2 in. by 3 in. 
in cross-section. The total effective perimeter 
and the cross-sectional area of the four chills 
were 20 in. and 12.5 sq. in. respectively. No 
chills were used on the V or Y joints. Instead, 


Fic. 15.—I.-P. TurBINE CASING, SHOWING 


V, Y AND X Joints. 

the entire joint in every case was tapered (4 in. 
per in.), and the leg of the Y spread as pictured. 
In this manner, the potential area of shrinkage 
was removed into the padding on the inside of 
the casing, whence it was removed with the 
padding, during rough machining. Radio- 
graphic inspection of the joints found them to 
be sound. 

Fig. 16 is an example of a more extended use 
of chilling for the control of solidification. It 
will be noted that nearly every re-entrant angle 
contains a chill. The manner of abstracting 
heat from heat-retaining pockets is clearly mani- 
fest. Chills are present in all places where 
adverse temperature gradients tend to build up, 
viz., at the foot of isolated pads, bosses, flange 
necks, and at the intersection of all planar 
surfaces. One-inch round, steel chills were used 
on the subject casting. Comparing chilling 
methods with padding methods, it is stated that 
a greater degree of soundness is obtained in 
castings of the subject type with the latter. 


Struts and Turbine Casings—Control by 
Padding 


Struts—Moulds of big-end-up design were 
proposed and used experimentally by steel-pro- 
ducing plants more than 50 years ago. Since 
that time, they have been more and more 
widely used in industry, until to-day their use 
is almost universal. Despite their widespread 
use and their proved worth in the manufacture 
of ingot steel, tapered moulds were not used 
by foundrymen for many years. It is only 
recently that steel foundries began applying 
taper to steel castings. Foundrymen are now 
convinced that, in order to avoid loose texture 


and axial shrinkage cavities in the body of a 
massive casting, the chamber of the mould must 
be of big-end-up design and sufficiently larger 
in top cross-section than in bottom cross-section 
so as to cause the metal to solidify progressively 
upward. 

There are still many foundries which are loath 
to adopt the tapered or padded design because, 
in their opinion, it adds unduly to the cost of 
production. The Norfolk Navy Yard’s experi- 
ence negates this argument. The cost of 
patterns for padding, the cost of the steel in the 
padding, and the labour involved in its removal, 
plus the increased cost of heat-treatment due to 
longer soaking at the annealing temperature, add 
up to a very small sum indeed when compared 
with that normally expended upon their repair 
(preliminary exploring, bottoming out, welding, 
re-X-raying, stress relieving, pressure testing) of 
defects inherent to the unpadded design, or the 
replacement of the entire casting with a second, 
or possibly a third, new one. The consequent 
loss of time and delay in production is also 
costly. 

The only disadvantage attached to the padded 
design is the diminution in strength and ductility 
suffered by the casting. This is the penalty exacted 
by increased mass. Inasmuch as the application 
of padding herein was restricted to one side only 
(the other side always retaining the cast skin), 
the deleterious effect due to mass was slight. 
The outside metal on heavy castings is generally 
of excellent quality to a depth of 1 in., possess- 
ing physical properties often comparable to those 
of individually cast coupons (see Table V). 

The fact should not be overlooked that the 
steel castings industry is producing castings of 
highly complicated design that have remarkably 
uniform properties throughout sections of un- 
eonal mass. Such uniformity in properties is 
achieved by skilful gating and moulding prac- 
tices, by good melting technique, and by subse- 
quently heat-treating the castings in a way to 
minimise as much as possible the influence of 
change in section. 

It is added that all welding of minor defects 
and structural attachments is done after anneal- 
ing. Annealing also precedes all chipping and 
rough machining operations. Castings have 
been irreparably damaged by having been welded 
and by having been chipped in the green state. 

The strut in Fig. 17 is an example of padding 
as applied to a horizontally made cylinder. The 
barrel is 66 in. long with outside and inside 
diameters of 25 in. and 18 in. respectively. To 
obtain directional solidification, the walls are 
eccentrically tapered from a minimum thickness 
of 3 in. in the drag to a maximum of 4 in. in 
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the cope (Fig. 18). Further steepening of the 
temperature gradient is secured by top-pouring 
of risers and by their massiveness as well. Col- 
lapsibility in the core is obtained by topping it 
off with green sand. 

An alternative method, which is being con- 
templated for making intermediate struts, is that 
employed on the main two arm struts. Vertical 
moulding is productive of a greatly reduced cope 
area and therefore of a greatly reduced number 
of cope defects. The weights of the various 
components on a single-arm strut moulded hori- 
zontally are presented in Table VIII. 


Turbine Casings.—Casing design varies with 
nearly every turbine installation. Some new 
engineering findings or ideas are incorporated 
into each successive design. These, in turn, 
necessitate fitting changes in casing design. The 
designer’s idea of what constitutes a fitting and 
proper design may or may not be in conformity 
with those basic foundry principles which govern 
the shape of castable structures. It eventually 


Fic. 16.—H.-P. TuRBINE CASING 
(Top HALF). 


befalls the foundryman either to recommend a 
more castable design or to circumvent as best 
he can the disadvantage inherent in the design 
with sheer foundry technique. In altering a 
design for founding, the fundamental considera- 
tions of efficient feeding and minimum internal 
stress govern every single modification. 

The efficiency of feeding is generally effected 
by padding every component in the cross-section 
of the casting. Side walls, vertical spokes, bolt 
bosses, isolated pads, flanges within wall sec- 
tions, and all similar regions of extra mass are 
thus treated. Occasionally there appears a de- 
sign wherein a light section is located between 
two heavy thicknesses of metal. Thin sections 


Taste VIII.—Data on Single-Arm, Horizontally-Moulded Strut. 
General Founding. 


Steel: Bw. 
Backing sand: No. 4a (Table I). 
Facing sand : No. 1d (Table I). 
Core mix : bottom half: 2% (Table I) 
Upper half: 2a (Table I). 


Gating : 
Size—3 in. 
Type—bottom. 

Size of risers : 
3—18 x 8 x 13 in. 
1—6 in. rd. x 13 in. 


Weight Distribution. 


Weight. | Per cent. of Weight. | Per cent. of 
Lbs. | total weight. Lbs. | total weight. 
Casting with gate and risers 
attached | .. os 5,988 100 Weight of gate and risers --| 1,750 29 
Finish-machined 2,756 46 Metal removed from bore ..| 1,482 25 
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of this kind which interfere with the proper ha!f-casing) has shown that occasionally sur- 4-in. dia. head nails at an average density of 
feeding of other more massive sections below prisingly thick pads are needed to eliminate all | nail per 2 sq. in. of mould surface. At the 
them, together with tie bars and long connect- traces of centre-line weakness Padded metal mouth of the gates, both core and mould are 
ing members, are best ieft out to be subsequently is generally placed in those locations from which nailed with 3 nails per sq. in 
welded in with the metallic arc. Flanges like- it can be most easily removed and on one side _—Collapsibility in the core is obtained by making 
wise are made separately and then attached to only, i.e., either on the outside or on the inside, it with a relatively thin exterior shell (approxi- 
the casting by welding. never on both (opposite) sides simultaneously. mately 4 in. thick), with a hollow centre, and a 
Sections which are beyond the reach of the Inside padding is preferred to outside padding, cast-iron arbor so constructed that it can be 
main system of feed-heads—particularly those because it can be taken off more expeditiously. easily broken when desired (Fig. 19). The 
located on the bottom of the casting and Manual chipping is employed for the removal four cross-bars connecting the main branches in 


ihe arbor are broken approximately 20 min. 
after pouring. Summing up, it is stated that the 
principal reason why turbine casings and other 
complicated castings have not cracked by hot 
tearing is the fact that they have been made in 
green sand. 


Fic. 18.—PADDING IN BORE OF 
HORIZONTALLY-CAST STRUT. 


2172 po 

Broken here 
after pouring 


t 


1-3/6"wide by 1-3/4"deep 
5/e"die. 


Fic. 19.—Cast-IRON ARBOR USED IN MAIN 
CoRE OF TURBINE CASING. 


EN 


2-1/2" 


Fic. 20.—SECTION THROUGH STEAM BLEEDER 
Fic. 17.—INTERMEDIATE STRUT. TOP, SHOWING PADDING APPLIED , BELT OF ‘TURBINE CASING. Cross 
TO HORIZONTAL CYLINDERS. BOTTOM. FINISH- MACHINED. HATCHING SHOWS PADDING. 


TaBLe 1X.—Quantitative Information on Founding of Turbine Casings. 


Foundry data. | Weight distribution. Heat-treatment. 
| Lbs. Stress 

Facing sand .. ea .. No. ld (Table I) Casing we ight, with gates, risers and padding -. 10,153 Annealing (before chipping relieving 

Backing sand .. ws .. No. 4a (Table I) Gates and risers a ii ‘ rae .. 3,968 and machining). (after all 

Core mix .. No. 7d* (Table 1) Outside padding 320 welding). 

Size of ingate .. 3 in. (6 in all) Metal removed from bore... .. 1,570 

Pouring nozzle 2$ in. Rough machined, _— welded components -. 4,680 1 2 

Rate of metal rise in ‘mould 0.7 in. per sec. (average) Welded components .. af ‘sé 385 Upheat 6 hr. 4 hr. 4 hr. 

Steel grade .. ; .. C-Mo Hold 8 hr. 8 hr. 8 hr. 
Temp.  950deg.C. 900deg.C.| 675 deg. C. 
Cool FC FC FC 


* Pressure-equalising chamber and steam bleeder belt (Fig. 20) cores were made from Mix No. 5e (Table I). 


attached on all sides to members of much of the latter, and mechanical boring for the By actual measurement, temperature gradients 
smaller thickness—are best supplied with feed former. Occasionally outside padding lends of approximately 665 to 720 deg. C. have been 
metal from “ blind” or closed risers surmounted itself to removal by machining. detected in some of the subject casings. A 
with whistler risers for the escape of air. Thick, Hindered contraction stresses are guarded study of some of the illustrations will disclose 
flat areas of metal—entirely surrounded by sec- against. Unlike internal stresses, they have a_ that all the practices for the control of the direc- 
tions of equal thickness but of lesser mass— mechanical genesis and act externally upon the tion of freezing which have so far been 
are lightened to the weight of adjoining sections casting. They are kept low in turbine moulding described were used on the casing, namely: 
with a hole in their centre. by using green-sand moulds and collapsible slow introduction of metal (obtained by dividing 
The amount of padding applied to turbine cores. Turbine moulds are faced with a layer the entering metal among six gates); parting 
casings varies from ;'; to } in. per in., depend- of green sand 2 in. thick. The facing is hand- gates; massive, trough-like feeding heads; heat- 
ing upon its relative position within the cast- rammed; the backing-up material is rammed insulating of risers; padding; and chilling. 
ing, its remoteness from the feed-head, and the with an air hammer. Six parting gates introduce Table IX gives quantitative information on 
height and angularity of section. Thorough X- the metal into the mould. Erosion of mould various phases of founding the pictured casing. 
raying of the casings (an average of 65 films per and core is prevented by nailing the facing with (To be continued.) 


= 
: 
— 
4 


een wee wT 


OctoBerR 24, 1940 FOUNDRY TRADE JOURNAL 


Burners and Furnace 


Natural Draught Gas Fired Salt Bath Furnaces in 


THERMIC PLANT includes :— Melting 
Furnaces for non-ferrous metals; Tool 
Furnaces ; Forced Air Furnaces ; Anneal- 
ing, Normalising and Tempering Furnaces. 


EQUIPMENT & ENGINEERING CO., LTD. 


Salmon Street, PRESTON 


ASSOCIATED WITH GIBBONS BROS. LTD. DIBDALE WORKS, DUDLEY 
MANUFACTURERS OF COMPLETE HEAT TREATMENT PLANTS 


standard sizes up to 20’ 0” long, with Automatic 
Temperature Control Equipment and ‘“‘ drain-off.” 


Specially suitable for the treatment of Light Alloys. 
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The Week’s News in Brief 


Trade Talk 


LETTERS TO the Foundry Equipment Export 
Group and the Furnace Export Group should be 
addressed, uniil further notice, to the chairman, 
Mr. G. E. France, August’s, Limited, Halifax. 

THE INSTITUTION OF AUTOMOBILE ENGINEERS has 
awarded the Crompton Medal to Dr. J. S. Clarke, 
of Birmingham Corporation Gas Department, for 
his Paper, “The Use of Gas as a Fuel for Motor 
Vehicles.” 

THE OFFICES of the Ferrous and Non-Ferrous 
Valve Export Group, the Sewage Disposal 
Machinery Export Group and the Refrigerating 
Machinery Export Group have been evacuated to 
130, High Street, Newport Pagnell, Bucks. 

THE Minister of Supply announces that Mr. 
John Cecil Budd and Mr. William Mure have 
been appointed joint controllers of non-ferrous 
metals in succession to Capt. Oliver Lyttelton. 
Mr. Budd will give special attention to copper and 
lead and Mr. Mure to zinc and brass. 

TRADE IN THE light-castings industry has received 
a fillip during the last few weeks. At the end of 
September the report given by Mr. Hugh Mur- 
doch, secretary of the Ironfounding Workers’ 
Association, Falkirk, is to the effect that there 
were only 68 moulders unemployed out of a total 
district membership of 3,000. A good many, how- 
pee are working part-time—three or four days a 
week. 

WHILE STEEL PRODUCTION in Germany must have 
been seriously affected by the R.A.F. raids, this 
country would face the winter with big stocks of 
all kinds which would ensure continuous working 
at full capacity, said Mr. Charles D. Rigg, com- 
mercial manager of Smith & M‘Lean, Limited, in 
a talk on “The Steel Trade and the War” at the 
weekly luncheon of the Publicity Club of Glas- 
gow. Any factories which might be damaged in 
this country could be quickly repaired by the 
stocks in hand. 

CONSTRUCTION OF canteens for Clydeside workers 
is being speeded up in several’ factories. The 
manager of one engineering firm told our cor- 
respondent that already they were supplying meals 
and snacks to 1,000 employees, but hoped to treble 
this number within two weeks. Another firm is 
building a canteen to accommodate 1,000. Other 
companies are providing facilities for hot drinks 
for workers who bring meals with them. The 
Ministry of Labour has made approaches to all 
the leading firms to do everything possible to pro- 
vide catering facilities. Mr. Ernest Bevin has made 
it known that an attempt should be made to pro- 
vide at least one hot meal for every employee. 

Our Yokohama Correspondent reports that the 
Mitsubishi concern in Japan has gathered consider- 
able experience in the application of the Krupp 
Rennverfahren for the smelting of low-grade 
Japanese iron ores and iron sands. Costs of 
—- are said to be high, as the intense 
eat in the rotary kiln used for super-beneficiation 
requires the frequent replacement of the brick 
linings of the furnaces, apparently at intervals of 
a week to 10 days. On the other hand, the 

oduct which contains about 95 per cent. iron and 
Is suitable for steelmaking, is fetching a better 
price than pig-iron. The Mitsubishi are stated to 
have paid Krupp’s the sum of 7 million yen for 
the use of the process. In all about eight makers 
are now using the process in Japan, but there is 
a concensus of opinion that radical modifications 
must be made in the design of the furnaces, 
especially in their size, to permit a much greater 
output to meet the heavy demand for raw materials 
in the Japanese iron and steel industry. 

UNDER Direction (No. 1) to the Control of 
Machine Tools (No. 2) Order, 1940, every person 
carrying on the production of machine tools in the 
United Kingdom or the distribution in the United 
Kingdom of new machine tools produced therein 
must within one month from October 8 furnish to 
the Controller of Machine Tools, Ministry of 
Supply, 35, Old Queen Street, London, S.W.1, in 
respect of new machine tools produced in the 
United Kingdom of the descriptions set out in the 
Schedule to the Direction, and intended to be sold 
for delivery in the United Kingdom after the com- 
ing into force of the Order, a return in the form 
of a provisional price-list. The schedule to the 
Direction includes all machine tools of the follow- 
ing types, including any standard equipment usually 


sold therewith: Boring; broaching; bending or 
straightening; caulking; chipping; cutting (not else- 
where specified); drilling, filing; forging; grind- 
ing or polishing or lopping; gear making; 
hammers, drop, hydraulic, pneumatic, steam 
and other power-driven; honing; milling; 
marking; planing; piercing; pressing; punch- 
ing; riveting; reaming; shaping; slotting; saw- 
ing; shearing; spinning; stamping; scraping; turn- 
ing; and threading. Under the Control of Machine 
Tools (No. 5) Order, 1940, no person may pay or 
receive any price (except a provisional price sub- 
ject to any adjustment that may be required upon 
determination of the maximum price) for any 
machine tool produced in the United Kingdom and 
delivered or to be delivered in the United King- 
dom after the coming into force of the Order under 
a contract of sale whenever made, (a) until a maxi- 
mum price for that machine tool shall have been 
provided by a special or general direction issued 
by the Minister of Supply, or (6) in excess of the 
maximum price so provided. 


Personal 


Dr. WILLIAM F. CuHups has changed his address 
to 72, Seetland Avenue, Ottawa, Ontario, Canada. 

Mr. H. D. Marys has been appointed London 
office manager of Davidson & Company, Limited, 
Sirocco Engineering Works, Belfast. He pre- 
viously was in charge of the Glasgow office. 

THE LoRD PRESIDENT OF THE COUNCIL has ap- 
pointed Prof. A. V. Hill, Sir Felix Pole and Prof. 
Sir Robert Robinson to be members of the Ad- 
visory Council to the Committee of the 
Privy Council for Scientific and Industrial 
Research. Dr. W. H. Mills, Prof. A. Robertson, 
Prof. Sir Albert Seward and Sir Harry Shackleton 
have retired from the Council on completion of 
their terms of office. 

A WALLET containing a cheque for £177 15s., 
contributed by members of Walsall Malleable Iron- 
founders’ Association, was presented on Tuesday 
of last week to Mr. A. E. Hurst, chairman of the 
Association since its inception thirty years ago. 
The ceremony took place at the Chamber of Com- 
merce Offices, and the gift was handed over by the 
vice-chairman, Mr. W. Ashwell. Mr. Ashwell re- 
ferred to the able way in which their chairman 
had conducted many meetings between the Asso- 
ciation anc the trade unions, and said that with 
any other in the chair they would have been un- 
able to avoid eruptions in the industry. The vice- 
chairman’s remarks were endorsed by Col.C. A. B. 
Lindop, O.B.E., Mr. W. A. Homer and the secre- 
tary (Miss L. Verity). In his reply, Mr. Hurst 
said the fact that there had only been one serious 
strike in the trade during his thirty years of office 
reflected credit not only on their Association but 
also on the officials of the unions. He emphasised 
that their organisation was in no sense a “ring” 
for keeping up prices or exploiting the consumer. 


Obituary 


THE DEATH has occurred of Mr. R. C. Ward, 
Sheffield district representative of John Fowler 
(Don Foundry), Limited, Attercliffe Bridge. He 
was 56 years old. 

THE DEATH occurred suddenly on October 12 of 
Mr. Josiah Greenhalgh, a member of the firm of 
John Greenhalgh & Sons, Limited, engineers and 
ironfounders, of Oldham, Lancs. He was 57 years 
of age. 

Mr. JOHN WILLOCK, a patternmaker with Glen- 
field & Kennedy, Limited, Kilmarnock, who was 
knocked down by a bicycle when leaving the works 
last week, has died in Kilmarnock Infirmary. He 
had spent the whole of his working life (he was 
67 years old) in the patternmaking shop of the 
firm, and in 1937 was awarded thé company’s long- 
service medal for 50 years’ service. 

Mr. WILLIAM HUuTCHINSON, of Wolverhampton, 
has died at the age of 70. Mr. Hutchinson entered 
the service of Alfred Hickman, Limited, Springvale 
Steelworks, Wolverhampton, and became managing 
director. He continued in this capacity when the 
concern became a branch of Stewarts and Lloyds, 
Limited. He retired in 1924, since when he had 
been associated with Edge & Sons, Limited, Shifnal, 
makers of wire ropes and chains, of which com- 
pany he was joint managing director. 
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Mr. WILLIAM LIONEL HICHENS, chairman of 
Cammell, Laird & Company, Limited, died sud- 
denly in London on October 14, aged 66. He was 
educated at Winchester and went on to New Col- 
lege, Oxford, leaving to enter the service of the 
Egyptian Ministry of Finance. He attracted the 
notice of Lord Milner, whom he joined when the 
Crown Colony of the Transvaal was set up in 
the later stages of the South African War. He rose 
to be Colonial Treasurer of the Transvaal and 
Treasurer of the Inter-Colonial Council of the 
Transvaal and Orange River Colony. When re- 
sponsible government was established in the Trans- 
vaal in 1907, Mr. Hichens left the Colonial 
Service and three years later became chairman of 
Cammell Laird & Company, Limited. He was in 
addition director of many companies, including the 
London, Midland & Scottish Railway Company and 
the English Steel Corporation, Limited. 


: Reports and Dividends 


G. D. Peters & Company, Limited—Interim divi- 
dend of 74 per cent. : 

Round Oak Steel Works, Limited—No ordinary 
dividend for the year to June 30. 

Babcock & Wilcox, Limited—Interim dividend on 
the ordinary shares of 4 per cent. 

Herbert Morris, Limited—Profit for the year to 
July 31, £153,750; final dividend of 174 per cent., 
free of tax, on the ordinary shares, making 25 per 
cent. 

Tube Investments, Limited—Final dividend of 
133 per cent., making 23} per cent. for the year 
ending October 31, and at the same rate relatively 
on the liaison ordinary shares. - 

Wolverhampton Die-Casting Company, Limited— 
Trading profit to June 30, £12,852; depreciation, 
£6,167; tax, £2,935; net profit, £551; brought in, 
£6,912; preference dividend, £3,300; no ordinary 
dividend; carried forward, £2,193. 

Blakey’s Boot Protectors, Limited—Profit for the 
year to June 30, after providing for depreciation 
and E.P.T., £36,533; income-tax, £19,424; net profit, 
£17,109; brought in, £19,212; dividend on prefer- 
ence shares, £351; interim dividend of 74 per cent. 
on the ordinary shares, £5,873; final dividend of 
74 per cent. £5,196; carried forward, £24,901. 

R. & W. Hawthorn Leslie & Company, Limited— 
Net profit for the year to June 30, after providing 
for depreciation and taxation, £162,736; brought 
in, £41,808; final dividend of 7 per cent., making 
10 per cent., less tax, and a bonus of 24 per cent., 
free of tax; to general reserve, £85,000; carried 
forward, £51,167. Meeting, November 5S. 

Kayser, Ellison & Company, Limited—Profit for 
the year ending June 30, after providing for taxa- 
tion, £111,767; brought in, £18,594; to deprecia- 
tion reserve, £40,000; general reserve, £16,490; 
special reserve, £5,000; preference dividend, £6,000, 
interim dividend of 5 per cent. on the ordinary 
stock, £12,500; final dividend of 124 per cent., 


£31,250; carried forward, £19,121. 

New Companies 
(From the Register compiled by Jordan & Sons, 
Limited, Company Registration Agents, 116 to 118, 


Chancery Lane, London, W.C.2.) 

Southport, October 28—Supply and erection of a 
benzole recovery plant at the gasworks, for the 
Town Council. Mr. J. L. Anderson, 91, Eastbank 
Street, Southport. 

Pembroke, October 28—Supplying, laying and 
jointing of three miles of 3-in. spun cast-iron 
mains and fittings, with the installation of an elec- 
tric booster plant, etc., for the water repair scheme 
extension, for the Rural District Council. Mr. 
F. S. Jones, clerk, Barnard House, Pembroke, or 
J. Owen Parry and Lewis, Ammanford. (Fee 
£2 2s., returnable.) 


Forthcoming Events 


OCTOBER 26. 

Manchester Association of Engineers :— Principles and 
Applications of Automatic Temperature Control,’ 
Paper by M. J. Gartside, at Engineers’ Club, Man- 
chester, at 2.30 p.m. 


OCTOBER 3. 

British Cast Iron Research Association :—Annual general 
meeting at 4 p.m., preceded by Research Committee 
meeting at 2.15 p.m., and meeting of Council at 
3.15 p.m., at Queen’s Hotel, Birmingham. 
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A Refractories Industry 
within one organisation 


The spectacular achievements of industries which use refractories 
tend to overshadow the remarkable development of refractory 
materials during recent years. Higher temperatures and increasingly 
severe operating conditions have long since deposed ‘“ rule-of- 
thumb ”’ methods of manufacture. Research—applied by the refrac- 
tories industry, by manufacturers (such as General Refractories) 
and by users—has developed a range of refractories which are, at 
least, abreast of to-day’s metallurgical processes and plant design. 
Unrivalled supplies of raw materials—the employment in its many 


works of modern plant and equipment—the services of leading 
technicians, operating in works bearing names familiar to all users— 
and supported by a wealth of practical experience—enable General 
Refractories to operate a complete refractories industry inside one 
organisation. And, influencing all activities, controlling production 
and future development, is “‘ G.R.’’ Research. In modernly equipped 
laboratories a team of qualified chemists and engineers build into 
each “*G.R.”* product that consistently uniform quality which is 
the basis of low operating costs and long dependable service. 


GENERAL REFRACTORIES LTD. 


HEAD OFFICE: GENEFAX HOUSE, SHEFFIELD, 10. TELEPHONE 31113 (6 LINES) 


FIREBRICKS : Glenboig Special, Glenboig Special Crown, 

Glenboig, Glenboig Crown, Castlecary, Dykehead, Gem, 

White Carr, Stour, Hycone, Alumantine, Hysilyn, 
Adamantine, Llangennech. 

BASIC BRICKS : Spinella, Saxpyre, Supermag, Diazite, Dolomax. 

ACID-PROOF REFRACTORIES: Obsidianite, Losol. 


INSULATION: Amberlite Bricks, Cement and Concrete. 
SILICA BRICKS: Lowood, Meltham, Allen, Quartex. 
CEMENTS : Sintex, Durax, Pyrolyte. PLASTICS: Durax, 
Rotaline, Plastic K-N., Glendoline, Ground Ganister. 
SILLIMANITE: Tank Blocks, Bricks and Cements. 
SANDS: Moulding, Brick Facing, Silica, Glass. 
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Raw Material Markets 


It is confidently anticipated that increases in 
prices of iron and steel will take effect early next 
month. No official announcement has yet been 
made as to the extent of the increase, but it is 
expected that the rise will be in the region of 
10 per cent. over and above existing rates. The 
reasons for higher prices are several and known 
fully to the trade, so that a decision to raise sell- 
ing prices will come as no surprise. Any change 
in present schedules will operate not only on busi- 
ness transacted after the introduction of the new 
prices, but will also apply to outstanding deliveries 
under contracts now in hand, as producers have 
stipulated for a long time past that prices paid 
shall be those in force at the time of delivery. 

Iron and steel makers continue to be fully 
booked, and all business is governed by licences 
issued by the Iron and Steel Control; in this way 
the needs of defence projects are given prior atten- 
tion to the exclusion, where necessary, of ordinary 
domestic trade and export inquiries. Large ton- 
nages of products from the United States continue 
to arrive in the United Kingdom to augment home 
production. 


Pig-lron 


MIDDLESBROUGH—Local foundries, generally 
speaking, are in no position to deal with business 
other than that placed by Government depart- 
ments, owing to the large volume of official speci- 
fications now being issued. Supplies of Cleveland 
foundry iron continue to be negligible compared 
with the total consumption, but adequate deliveries 
are being made by Midland producers, and the 
position is quite satisfactory in this respect. De- 
mand for steelmaking iron is such that output of 
foundry numbers must remain restricted, although 
it is possible that more attention may be given to 
the latter by the transference of one or two fur- 
naces to the production of this type of iron. 
Consumers are expecting to be called upon to pay 
higher prices during the last two months of the 
year. There is little East Coast hematite left for 
distribution after priority requirements have been 
met, chief of which are the needs of the steel- 
works in this area. An improvement in the situa- 
tion has, however, been brought about following 
additional imports of foreign ores, and the posi- 
tion may be expected to become easier. Some 
consuming plants are able meantime to make use 
of alternative grades, thus lessening the inconveni- 
ence caused by the inadequate supply of the cus- 
tomary iren. A rise is regarded as imminent in 
the basis price of No. 1 East Coast hematite, de- 
livered on the North-East Coast, which at present 
stands at £6 11s. per ton, or only 16s. above the 
quotation ruling twelve months ago. 

LANCASHIRE—Although higher prices are 
likely shortly to be introduced, it is certain that 
the demand for foundry pig-iron will show no re- 
laxation, as consumption in connection with 
Government requirements is heavy and will tend 
to expand, while many users not yet playing an 
important part in the defence programme are also 
taking up considerable quantities of iron. Derby- 
shire and other Midland makers of iron are in a 
position to forward sufficient iron to meet all re- 
quirements, but it is known that there is little 
surplus. Heavy engineering concerns are largely 
engaged on work of national importance, as, also, 
are speciality foundries, especially those connected 
with the machine-tool trade. Light-castings 
makers, on the whole, are in need of much more 
business than is at present coming their way, while 
textile-machinery makers and jobbing founders are 
not fully engaged in many instances. Demand for 
hematite is strong, but deliveries are only moderate. 


MIDLANDS—Only meagre orders from the 
building trade for products of the light-castings 
industry are being received, and it is this position 
which contributes largely to the unsatisfactory 
condition of the industry. Some producers of 
light castings have recently been able to procure 
additional orders from Government departments, 
but the contribution of this trade to the national 
war effort is still curtailed. High-phosphorus iron 
is in fair demand and ample supplies are avail- 
able, as this type of iron, used largely by the light- 
castings trade, is manufactured from home ores. 
Heavy engineering firms are generally fully em- 
ployed on Government contracts, and thus the 


call for supplies. of low-phosphorus iron and 
hematite is maintained at a high level. It has been 
necessary for the Control to augment home sup- 
plies by the importation of large quantities from 
abroad, and the benefit of these purchases is now 
being increasingly felt. 


SCOTLAND—Trade in the Falkirk district has 
recently improved and, although light-castings 
makers are still in need of much new business, the 
situation has been relieved by the acquisition of a 
certain amount of Government work. In existing 
circumstances it is felt that only a fuller share in 
this type of work can materially assist this in- 
dustry, as many normal outlets are now closed. 
There is still a considerable amount of idle plant 
and short time is reported from many works. Most 
other iron-consuming concerns are busy, with re- 
placement orders available when required. 


Coke 


If, as is expected, prices of iron and steel are 
raised in the near future, it is likely that the 
selling price of foundry coke will also be increased. 
Current quotations of Durham best foundry coke 
vary according to deliveries, the rate delivered to 
Birmingham and Black Country stations being 
55s. 6d. While heavy demands are being put 
forward by home consumers, full deliveries are 
being made by the ovens, and most of the larger 
users have been able to accumulate useful reserve 
stocks. The export market is, of course, rather 
quieter than would have been the case in peace- 
time. 


Steel 


_ It has been realised for a long time past that 
increases in selling prices of steel were justified, 
and it seems certain that higher quotations will be 
introduced within a few days. It has been neces- 
sary for the Control authorities to purchase steel 
products abroad in order to supplement home pro- 
duction, and the expense incurred has stepped up 
producers’ costs to a degree which calls for assist- 
ance from buyers to carry part of the burden. 
Other factors have also contributed to establish 
heavier primary costs, and it is felt in all sections 
of the industry that increased quotations are 
justified. These will probably be based on an in- 
crease of about 10 per cent. on the value of steel 
ingots, and the additional revenue will be devoted 
to building up the resources of the central fund 
from which the cost of importations is met. British 
imports of American steel have recently been 
very substantial, and have helped to employ the 
American plants at a very high level. While the 
need for these supplies is urgent, imports will con- 
tinue to be made, but they will be restricted as far 
as possible, owing to inflated costs of transport 
and high insurance rates. 


Scrap 


Consumption of iron and steel scrap tends further 
to expand, but suppliers are quite able to satisfy 
all requirements of most grades, and considérable 
stocks are being accumulated in some districts. No 
relaxation in the collection of material is being 
allowed, and each week large tonnages are being 
brought to light to be graded and stored pending 
delivery to users’ works. Certain qualities are still 
rather short in supply, but as far as foundries are 
concerned the situation is very satisfactory. 


Metals 


The United States Government has taken a 
decision to erect a tin-smelting plant in America, 
which will produce about 18,000 tons of fine tin 
a year for the next five years under the present 
agreement. Bolivian concentrates will, of course, 
be treated, and it is expected that an adequate sup- 
ply of tin will be available for the Government. 
The Metals Reserve Company, a subsidiary of the 
Reconstruction Finance Corporation, has already 
made an agreement with the Bolivian producers. 
with the approval of the Bolivian Government, for 
the necessary concentrates, and has also made an 
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agreement with the British authorities to release to 
them, upon request, up to 6,000 tons of ore a 
year and to consider requests for the release of 
larger amounts. The American decision is believed 
in all quarters to be merely an emergency measure, 
as the cost of producing fine metal in the U.S.A. 
is considerably in excess of treating ores in Eng- 
tand, and is, in fact, more than 50 cents per Ib. 
Both buyers and sellers in America are gratified 
that no long-term agreement has been negotiated 
with the Bolivian Government. 

Trading in tin on the London Metal Exchange 
has again been rather restricted, and is likely to 
remain so until export licences to America begin 
to be issued in the near future. 

London Metal Exchange tin prices this week 
have been as follow:— 

Cash—-Wednesday, £257 15s. to £258; Thursday, 
£258 5s. to £258 10s.; Friday, £258 10s. to £259; 
Monday, £257 15s. to £258 5s.; Tuesday, £257 5s. 
to £257 10s.; Wednesday, £257 5s. to £258. 

Three Months—Wednesday, £259 5s. to £259 15s.; 
Thursday, £259 10s. to £260; Friday, £259 15s. to 
£260; Monday, £260 to £260 10s.; Tuesday, £260 
to £260 5s.; Wednesday, £260 to £260 10s. 

The amount of copper available for uses other 
than those connected with defence requirements 
continues to be small, but there is ample metal 
with which to maintain full deliveries to works 
engaged on Government contracts. Both lead and 
spelter are plentiful in supply to meet priority 
calls, but there is little zinc to spare for ordinary 
domestic purposes. 


MISCELLANEOUS 


PATTERNS IN WOOD AND METAL for 

all branches of Engineering. Moulding 
methods carefully considered—FuRMSTON & 
LAWLOR, Letchworth. 


FrOR SALE.—Wire suitable for Core 

Making, + in., 7 in., 4 in. thick; 4 tons 
in all; will sell small lots, price £12 10s. per 
ton; can send sample.—Porritt, Mayfield, 
Mirfield, Yorks. ‘Telephone: 3218. 


“A STUDY IN ECONOMY” 
ACTUAL MANUFACTURES 
BY USING OUR 
Foundry Blackings, Facings, Parting Powder, 
Core Gum, Terra Flake, Talc Coal Duste, 
Ganister, Ceylon Plumbago (Imports direct). 
We definitely help to produce perfect Castings. 
Only the best minerals used in the making. 
A trial order will convince users of their 

economic value. 


JOHN & C. DURRANS, 
Psnnins Works, 
NEAR SHEFFIELD. 


Telegrams : 
Facings, Penistone. 


Telephone : 
128 Penistone. 


Airless and Pressure 
Blast Cleaning Plants 


AIR COMPRESSORS 
DUST ARRESTERS 
CHILLED IRON SHOT— 
BLASTYTE 
FOUNDRY EQUIPMENT 


_OVER SO YEARS 
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CLARENCE CHAMBERS, 39, CORPORATION STREET, BIRMINGHAM. 


13, RUMFORD STREET, LIVERPOOL. 


HEMATITE, BASIC, SPECIALS, &e. 


grades FOUNDRY, 


WILLIAM JACKS COMPANY 


ZETLAND ROAD, 
MIDDLESBROUGH. 
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Notice 
Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals 
counting two. average 6 words per line 
Minimum charge for one insertion 3/- 
(4 remittance should accompany instructions.) 


SITUATIONS VACANT AND WANTED 


OUNDRY MANAGER desires change. 
Familiar with progressive methods of 
foundry production, hand- and power-machine 
production; also mechanisation for the 
General Foundry; castings up to 20 tons 
weight, including mixing of high-duty and 
alloy cast irons close specifications; 
accurate estimating, costing, etc.; accustomed 
to absolute control of foundries and pattern- 
shop. Discipline and labour control assured. 
—Box 520, Offices of THE FOUNDRY TRADE 
JOURNAL, 3, Amersham Road, High Wycombe. 


JKOUNDRY MANAGER desires situation, 
sound knowledge of mass production of 
Grey and Malleable Castings, also Jobbing 
and General up to 3 tons. Held executive 
position for 12 years. Technically trained in 
foundry practice and metallurgy.—Box 518, 
Offices of Tine FouNnpry TRADE JOURNAL, 3, 
Amersham Road, High Wycombe. 


METALLURGICAL RADIOLOGIST _ in 

charge X-Ray Laboratory seeks change; 
fully qualified and experienced in all branches 
of light alloy, steel and welding examinations, 
etc.—Box 500, Offices of THE FOUNDRY TRADE 
JOURNAL, 3, Amersham Road, High Wycombe. 


NORTH-EAST, Sales Representative, age 40, 

requires position; has excellent fcundry 
connections. Alternatively, would consider 
remunerative agencies.—Write, Box 516, Offices 
of THE FouNpDRY TRADE JOURNAL, 3, Amer- 
sham Road, High Wycombe. 


WORKS MANAGER required for impor- 

tant Steel Foundry in Midlands, must 
be used to modern production methods. This 
is a permanent position and offers ample scope 
to the right man. The salary offered is be- 
tween £600 and £1,000 per annum.—Men of 
outstanding personality, initiative, and experi- 
ence in controlling large personnel, should 
apply in writing to Box 510, Offices of THE 
FOUNDRY TRADE JOURNAL, 3, Amersham Road, 
High Wycombe. 


WORKS and Plant Engineer required by a 

large Steel Foundry in Yorkshire, 
capable of handling plant layout, building ex- 
tensions, and electrical and mechanical main- 
tenance.—Men of strong personality and 
initiative, able to work with the minimum 
supervision, should apply in writing, stating 
full experience and salary required, to Box 
508, Offices of THE FOUNDRY TRADE JOURNAL, 
3, Amersham Road, High Wycombe. 


TTHE PENISTONE WORKS OF MESSRS. 

DAVID BROWN & SONS (HUDD), 
LTD., require for the position of Chief 
Planner a man of good personality with first- 
class experience of systems and the clerica! 
record and statistical work involved in them. 
This is a permanent position and offers excel- 
lent opportunities—Applicants of good edu- 
cation with the ability to organise and super- 
vise staff should apply in writing to the 
PERSONNEL CONTROLLER, DaAviD BROWN & 
Sons (Hupp), Ltp., Park Works, Huddersfield. 


(OREMAN wanted ffor Leicester Iron 
Foundry. Only men having initiative, 
strong personality, and being first-class organi- 
sers need apply. State age and salary re- 
quired—Box 506, Offices of THE FOUNDRY 
TRADE JOURNAL, 3, Amersham Road, High 
Wycombe. 


MALLEABLE IRONFOUNDER Required; 

used to manufacturing small Builders’, 
Ironmongers’ fittings, who is able to entertain 
enquiry for Universal small Castings, of 
national importance, up to 2 tons week. 
Ministry supply Licence, with Order.—Apply 
Box 522, Offices of THE FOUNDRY TRADE 
JOURNAL, 3, Amersham Road, High Wycombe. 


SITUATIONS VACANT AND WANTED—Contd. 


MACHINERY —Continued 


GOLE AGENTS or Representatives required 

for some territories by well-known manu- 
facturers of all kinds of Binders for cores and 
synthetic moulding sands, parting powder, iron 
cement, plastic stone for pattern plates and 
various agents for de-gasifying and refining 
of all alloys, etc-—Write, giving full particu- 
lars of connection in the Foundry Trade, to 
Box 524, Offices of THE FOUNDRY TRADE 
JOURNAL, 3, Amersham Road, High Wycombe. 


HE PENISTONE WORKS OF MESSRS. 
DAVID BROWN & SONS (HUDD), 
LTD., require a Sales and Service Representa- 
tive with first-class technical training in metal- 
lurgy or foundry practice. Previous sales 
experience is not essential but candidates must 
be of outstanding personality and have at- 
tained a high educational standard. This 
position is a permanent one and offers excel- 
lent prospects. Men between the ages of 24 
and 40 should apply in writing, giving full 
details of career and salary expected, to the 
PERSONNEL CONTROLLER, DAVID BROWN & 
Sons (Hupp), Ltp., Park Works, Huddersfield. 


EMPLOYMENT REGISTER. 


Oorrespondence should be addressed to the 
General Secretary, Institute of British Foundry- 
men, St. John Street Ohambers, Deansgate, 
Manchester, from whom full particulars can be 
obtained of this service. 


JROUNDRY MANAGER, can take full con- 

trol, non-ferrous foundry, including 
aluminium, technical, practical and managerial 
experience. Costing. Willing to consider in- 
vestment or partnership. (389) 


OUNDRY FOREMAN desires position; 

Ferrous and Non-Ferrous. Hydraulic, 

automobile and general castings. Twenty 
years’ experience. (395) 


PATENTS 


MPHE Proprietor of the Patent No. 384935 

for Improvements in Ladders is desirous 
of entering into arrangements by way of 
licence and otherwise on reasonable terms for 
the purpose of exploiting the same and ensur- 
ing its full development and practical working 
in this country—AlIl communications should 
be addressed in the first instance to HASELTINE 
LakE & Co., 28, Southampton Buildings, 
Chancery Lane, London, W.C.2. 


MHE Proprietors of the Patent No. 343066 

for “ Improvements in or relating to fit- 
tings for reinforced tubing” are desirous of 
entering into arrangements by way of licence 
and otherwise on reasonable terms for the 
purpose of exploiting the same and ensuring 
its full development and practical working in 
this country. All communications should be 
addressed in the first instance to Haseltine 
Lake & Co., 28, Southampton Buildings, 
Chancery Lane, London, W.C.2. 


MACHINERY 


ANTED.—48-in. Cupola, or nearest.— 

Full details to Box 514, Offices of THE 

FOUNDRY TRADE JOURNAL, 3, Amersham Road, 
High Wycombe. 


ANTED.—New or Second-hand Pneu- 
matic Moulding Machine to take 30-in. 
square boxes, also boxes required—SykEs & 
HARRISON, LIMITED, Piercy Street, Ancoats, 
Manchester. 


Q-TON Hand-Operated Overhead Travelling 

Crane, complete with 30-ft. span. 80-ft. 
run; good condition—Apply, Cox & Danks, 
Ltp., Scapa Works, Langley Green, Oldbury, 
Birmingham. 


THOS W. WARD, LTD. 


14 BABCOCK & WILCOX WATER TUBE 
BOILERS, with heating surfaces 4,410 to 
5,540 sq. ft.; pressure 200 lbs. per sq. in., with 
ECONOMISERS MECHANICAL STOKERS. 

CROSS TUBE BOILER, oil-fired, 8 ft. 2 in. 
by 3 ft. 9 in., w.p. 80 lbs. 

COCHRAN BOILER, 7 ft. 6 in. by 
3 ft. 3 in., gas-fired, w.p. 100 Ibs. : 

COCHRAN BOILER, 8 ft. by 3 ft. 9 in. 
by 100-lbs. w.p. 

Large and varied stock good ROLLED 
STEEL JOISTS, ANGLES, CHANNELS, 
ROOF PRINCIPLES, etc., lying in various 
parts of the country. 


Low PRICES. Quick DELIVERY. 
Write for “ Albion” Catalogue. 
ALBION WORKS, SHEFFIELD 
’Grams: “ Forward.” *Phone: 26311 (15 lines). 


(yUPOLA, complete with fan and motor and 

staging, wanted immediately. Capable 
of melting 3 to 5 tons grey iron hourly.— 
State terms to Box 512, Offices of THE 
FOUNDRY TRADE JOURNAL, 3, Amersham Road, 
High Wycombe. 


GAND MIXERS AND AERATORS.—The 

“ Breakir ” Centrifugal Machine is THE 
machine. Outputs 10 cwts. to 8 tons per hr.— 
W. Breatey & Co. Ltp., Station Works, 
Ecclesfield. Sheffield. 


CUPOLAS 
2 ft. 6 in. dia., 15-cwt. per hr. Cupolette. 


PNEUMATIC MOULDING MACHINES 

Macdonald Jolter, table 72 in. by 54 in. 

Tabor 16-in. Shockless, table 72 in. by 48 in. 

Tabor Portable Shockless Rollover, table 
40 in. by 30 in. 

Tabor ditto, table 27 in. by 20 in. 

Tabor 21 in. by 16 in. squeeze. 


Zimmerman Type R.P.W.2 Jolt Squeeze 
turnover, table 36 in. by 20 in. 


Mumford Type (Jackman) Swing Headpress, 
13 in. by 15 in. and 14 in. by 16 in. 


Mumford Pneumatic Core Jolters having 
15-in. by 20-in. and 12-in. by 12-in. tables. 


Britannia No. 1 “Coventry” Pneumatic 
Turnover Jarr Ram, table 30 in. by 28 in. 


50 Air Compressors; 500 Electric Motors, 
Dynamos, etc. 


S. C. BILSBY, amicsz., 
CROSSWELLS ROAD, LANGLEY, 


Nr. Birmingham. 
*Phone: Broadwell 1359. 


"Phone: 22877 SLOUGH 
TFWO NEW Core blowers for bombs, 
36” Cupola by Geo. Green. 
48” Cupola by Constructional. 
54” Cupola by Thwaites. 


JOLT SQUEEZE “JACKMAN” MOULDING 
MACHINES, 14” x 16”, as new. £90 each. 


Morgan 250 Ib. Tilting Furnace (Two). 
Morgan 600 Ib. Oilfired Tilter. 
Lip Axis 800 lb. Oilfired Tilter. 


NEW PIT FURNACES 150 Ibs. capacity, oil 
or coke fired. £35 each. 


NEW SHOTBLAST CABINET PLANTS 
with motor driven Exhaust Fans, complete, 
all sizes. Prompt delivery. 


Avex. HAMMOND, 
14, AUSTRALIA ROAD, SLOUGH 
BUY FROM ME AND SAVE MONEY. 
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